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1. S^Ai- SAilAi(£S)_1S 2.m±J\2}&K\Mg XII2£0il°l 

m m±j\&m m&mm §§§fe aiw _is[ih^xhh§s 

£!] 3.^IBS^AiW_2S[A^Jhe^§A^,Sl5lS^0lli^ 
t^HAm^S! A^] 
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£ ^^H^H A^l^-g- ^ ^7|5] LSP Tfl-r SD( spectral 

distortion) ^i? #ifl&°l 3=^- -S-^S)^- Tfl-tt^-i- ^ 

-y : : ' -S- <4-E- ^-ss}-7l^ LSP Tll^r* °^}^ ^ DC ^<>1 ^1 7\ % LSP 31 

^ o]^ Z15fl^ ^<HH^ 1^> ^7\±= ^IcflS. ^-§-^>^1 ^-5. «] 

E-]fif o]]5l SIE.^ #O.^.M) ^ A^^o. ^ tfjB] ^ ia-JEL^* 

^i^-tj.. zl^jl zj- ifl a^.^ - 

-S-i^t^-i: tiling ^ a^^o. n>^^ tfjE^ofl tpiHnV E lm# ^Rr ^4] o.^^ 
iSiEL^ ^ ^^i- ZLS]jI SLE^ ^ ^-^ ^cfl- ^« 0 V^ ^ a] 

£ 2 

LSP .2=4, JL^*A 
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^ L S P -H^^ «o v ^{High speed search method for 

LSP codebook of voice coder} 

£ 1^ ^Hfl^l G. 723.1 l-^i^^ LSP °<f^ cflfV ^ £ o]cf. 

51 2^r ^1 ^^^r i^tr LSP °^>5|- y o v ^Hl ^ ^ ^5.°] 

AMi ~^ 51 4^r 3,3,4*r^ 37fl^ ^- aiBll- 37fl^ 3.1=^ i+Bfifl 

"' ,|y ' S |^«14." 



1 : i-f-^ ^ 0 <M-Sr7](SVQ; Split Vector Quantizer) 

2 : 1*} d\)^?7) p : LSP ^ 
p DC : LSP 7fl^&£] DC ^-g-<?l ^S]E| 

P' : P - PDC 
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& : o]^ S3l<y<>) ^-JlsHS LSP^El 

e : LSP °flei*3)Ei $ : <9* r 3-€ LSP 



r : p 



- i> 



<15> ig-Tg^g. ^Blnl^<H -g-g-^H ^ Aljr-g. a] 4*0.3. ufl Mo]^ Jf-Jl3}-7] 

91 G.723.1^ LSPCLine Spectral Pairs) 31^r °<3=*>3* ^B^Kr 

<16> ^ JjL-grs^ofl^ JL £.^2) -g-^ Jfl*fH*r -§-^Jl^ c]-^ 

M-Efifl^ LPCCLine Predictive Coding) 31^1- o. s oj^a^- ^o] nfl-f 

^-fi^c)-. G. 723. 1^1^^ *fl ^ S3] <y (30msec LPC 31 *M- Sl^fe tfl , o]^^. 
LPC 7j|^<*fl £)tr LPC ^$^3 tHr^r 4^- ^jz)- ^-ol ^^lrf. 

<17> [^Al !] 

/y(.z) — 1 - 1 



<i8> >y. 7 ] ^^-ai iofl^i, { 3i Kr LPC 3l*r 0 H, LPC Til^^l *K^>1^. 

<19> LPC ?ll^Tr £*1 LPC Tfl^S]- ^^o.^. -f-7H^*i <#x\s\- ^-^o] ^ji ^ ^ 

^ ^A>s:>7l 4=1 £ LSP 31^5. £^ ^ <#x}^&t)-. LPC 7^5.^3 LSP 31^ 

1- ^f>}7) ^n^^r ^A^B\ A(Z)^ 3^ fJ-^-g; ol^>o^ ^ 2711^ tj-^ 
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# 
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<20> l^f^sJ 2] 

l-LA,...p 

<21> 3] 

* = 1.3 

<22> ^7H, Qi^ LSP 3l^r&°M, PCz)^- Q(z)3 ^14. qi=coswi^ ^Tfl-I- 7> 

wi# line spectral frequencies(LSF)Sr W". 

<23> o^o} p( z )^ Q(z)2l Cf^^ ^ S.^ o. 7 ].^1^. 

<24> 1) P( Z )SJ- Q(z)S] £^ e*.-$r ^Hl 

<25> 2) P(z)^- Q(z)2] SL^r et^- ^5. ^^^14. 

<26> flS] ^f- 7>^1 4^o|) eTjSfl^ LSP Tfl^r^ £ 7>*1 ^* #3^^.^ ^jq- 

<27> 1) LSP ?fl*Hr 4^ ^ ^l^-i: ^*fl°> ^^B|7l- <£^*r^-. 

<28> 4] 

o< o)\ < co 2 K < ^yp < ^ 

<29> 2) LSP Tfl^Tr ^2Hr<4 i^Vm tfle^-g- M-Bl-^4. ^, LSP At A 

fl*l^r^- v\*r 3Htr i^M <g<*]-8; v+Ej-*fitK 
<30> 3) LSP 31 ^1^^^- 

<3i> 4) LSP Xl^fe ^3 *$*]7} *\o] <£x].5Hl -R-e^i}. 

<32> o]el^- LSP *fl*r# JL^r^^-S. ^1-2|-^}7l ^tj) G.723.H^fe PSVQ(Predictive 

Split Vector Quantization) ^-i: *r-§-tr4. 
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<33> £ #Efl£] G. 723.1 -er^^-SL^}*) LSP °^>Sj- «<H=H1 cfltb 1-^ ^H^m. 

<34> J£ H H><2]- ^o], d\}^7}°] LSP 7|l^*)Eioll}. pofl^ 

LSP 7^]^^ DC ^ -§-<?! ^5-^BKPdc)* P ,c >1 =M, S5fl°J^ ^15]-^ 

LSP «i&K^')^ 1*> ^1^71 Tfl^ b(=12/32)» efl* «]Bl(p')32]- LSP 

<35> 5] 
<36> 6 ] 

<37> <^ 7 H n £- U*fl S^^f sH^t)-. LSP ^l&l^^oiCe)^ AA 3,3,4 *\%% 7>x] 

^ 3\ 7 A 3-^^] ^ oflei Ej >m -§- al^^Rr 3* 

<38> 7 ] 

E i m = (J 7 n,-^) Tw ^(J > m -^) ( o<m^2, 1 < /<256 
<39> ^71^) w m £- m«i^ ^El-i- ^o]^ pflS^i(weighting matrix)°H, 

^ LSP ^BKp)S ^fl^lcf. zl^ji <#*>2|-^ LSP Pi (m ^r ^ ^JliiL 

<40> [^^-^i 8] 

^=p' m +Pn C +^, f 0<m<2, l</<256 
<4i> yofl rfloj^ t^g-sj. ^o] i^Bf^i ^ fli}. 
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<42> [^^H 9] 



E lm = (P m - O ' m +P D c+& rfV n,(P m - CP ' m +Pnc+ 



<43> 



= ( (P„-P DC -P '^-^f W ni<J> m -Pnc-P ™) 



<44> 



«® ,0<m<2, l</<256 



<45> #7] 9^1 Ei >m ^r e m 4 ei >m «11 tfl^ ^ M5l£S 2567^ 

<46> ^-71 £^ ^Hfl 7]^^ LSP Tfl^r-I- ufl iL^^r Tfl-ti:^ tflJf^-o] 37 fl 

<47> Aj- 7 ]<2}- ^ ^^1^^- Sfl^SJ-ui;^ 3J^-S.^, 

LSP ^]-r^ ^ >S^g- *l-g-*IH ^ tfl# 5LE=i3)Bl ^^1- ojg.^ ej-aj] ^ja]-^ 

<48> ^-71 -g- S-^^- iH3*>7l A>^-O.S.Ai, G. 723.1 -g-^jLSM^ 

LSP Tfl^ °^>5)-Al igJEL^- Jl^-S^ 7^^ T^ofl £o^ f LSP Tfl^ 

tf)EHP)*4 oflA^^sl *><4 m^*!) ^ ^JE^ na*fl oflei as.^^ LSP Tfl^Stsl DC^ 

£ ^^^^(Pdc)^ ^ ol-g-gflAi 6flfiJ 7l§(E 1>m )^ ^*Kr *0 l^^h 15!}- 

^<*IH m«i^fl ^ 1^ ofls] =L=tf]Ei^- LSP Tfl^&S] DC^£- ^^(Pdc)^ 
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[^33 ^ ^ 3-8-1 

<49> ol^ofl^^ ^ ^ ^ ^-g-ofl ^}a} ^Jf2} 5L^^ #2:SH ^ 

CELPCCode Excited Linear Predict ion)^^!^. oj « 0 vai^ 4.8kbps *flS}£) ^"M*! 

:a-§-H# ^l^Kr :3*H1 tim ^JS.7> #7>^>3i CELP Til*! SLan^ 

G. 723.1^ ^^nlrqo^ ^ti]^ ^ S ^ iLi^S. 7fl ^S) & . 

<5i> G. 723.1^ 5. 3/6. 3kbps ^ ^1:^- ^tt ^*fl ^^-S -#-g-s}-£) 

*r 9X^. ^g-i- ^^H ^ 7flSl 

<52> £. 2£r ^^11 JX^*V LSP °^>5|- tfHH Efltt 1-^ t^S 6 ! 



<53> H 3^ ^ofl n}=- ji^ ^JEL^E] « 0 >^^r ^ 
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<54> £ 2sq- £ 3^1 &<>], G. 723.1 ^I^-JlsM^ LSP 31 

*}SM ^jjofl iL^m 31^* "o^l &<>H, LSP ^1^«)E^ ofl^a] 

E^ *>S>). ofle] LSP 3l^r&^ DC^# 5§^tf)Bl^ ^ ol-g-SflAi ofl&| 71$ 

-§: ^*Rr ^1 13}-^ 4, ^-71 *fl 1^<H1A-1 ofl&| ^JEL^E^ LSP ^l^^l DC^^r 

e^o] ^-o. ^a>^ 37fl 2} «- «]El#oil Lfl*V *fls.£ ^1 

<55> .g. 7M^«y Sf^^r ^4 ^Cf. 

,<56> ^ 37fl^l «|EH tfl*fl v)xi\ ^ «3)E^o] p DC ^. =LEL^Sr 3.^^] ifl ^ 

*fl*I Ai^t 37H te^ vfl^^^S. ^^Al^lrl-. n^ji 37fls] U)bHH - 

E 1>m ^r s|^Al7l^ SjaJ 3.^B] ^ tfjE-l^ 7^ 7HES'ol & 

^ ^ 1^ E1-7J1 tf]E^ ifl ^g^l ^1^*V SL± tilJU^Cl-. ziBflA-1 ^ 

<&^*Rr SS^E^ T^l^ol E 1>m SM- Tfl^aL ZL^^l ^ 

SJEL^Ei^ E 1)D1 & Tfl^hg- ^^^Cf. °1^7fl i2^-§- xifl LSP ^ 

SVQCSplit Vector Quantization)^^ ^} Sl^^H ^ ^SM: ^r^*}^ 
predeictive SVQ t^^IHS. nfl-f j^;*] o] CJ-. 

<57> ^OllA-1 A>-g-5)^ ^aJSl 3}-^^ ^"Cf . G.723.H^ Ej-Tjl ^3) E] 

e 
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m 2f ^ S^^r ofl&I^BHl SHEKELS. £A &S=A. 7# 

4^ 1034 ^O] U}?6)X\ ^i^^-l; ^ ^ tg^^ ^^rf. 

<58> [^4^1 10] 

: <59> = C O m -P '„) - CPz>o+ ^)) r ^„C O m '„) -Cp dc + ^)) j0 < m < 2> l</<256 

<60> #71 10^1>H Ei, m ^ <>^"M C^^) ^ ol-g-aJH ^ ^ 91^}, 

AAA <p™-p'^% 7m AA ^ P m £- Pdc^* AA*\A ^'-^r *\)A ^^-¥-Bi 

SMS-S. ^7> ^Cf. Z12fl^ ^ 7>*M ^ ^ 

*]*r Pdc^" A^ ^.AA^-S- ci, m ^r ^1 7\*}7\\ °\7]*\ P DC ^ 

= ^A. &A.B-S- AA 7)^ rflAltb^. o]^>fl c 1;in * °l-g- 

^ E 1;m M E 1>nr g- 71^ 3 = ^- index 1-^ ^«fl^ ^tt^. 

"~^-7l ^-n-q 1021 ^ ^€ S 21- ^Hfl^ wj-^^r M-Hl-vfl^ 

5. 1A e^^ilS ^2:^^^]: LSP«]^ poflA} LSP 7fl^&^ DC ^§^1 P DC # ^ 
AA^ A ^ 5LBfl<y#*H tfl^r SIJE=3-£: *lej P D c^ A& A fl^ iELEL-^-Jl 

3. tflafl^rj.. ^-AA. A^ ^AA MIL^o] 2.^ ^ 
<61> s. 4 £ ^ofl nj-s. 3,3,4^^1 37fl2] J^- «J)Ei# $ & 37HA 3.IL^$ A~A^\ 

<62> S. 4°fl ^o], 3,3,4 37B^ ^ ^ 37flS] tfl 

22-11 
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H^Eil- ^1^. J2E.^-#4 4«*H^r DC^^-o] ox 

£4^-8: -&-4^i 5^4. 114 12* °l-§-*H 3. 

EL^c2] ^ <g4 Jl^&4 43! *)4 *fl #^4 W]^H 

* 4*fl*Rf s^^e]^ ^44^14 *H4ijHr 7fl^ 3£^-S] ^4 ^4* ^ 

*>4. 

<63> [^44 11] 

rn+1 > Ci >n , 1^/^256 , 0<n^8 

<64> [^44 12] 

r n -l < ci, n , l</<256 , l<n<9 

$ 

<65>_ *\7}*}, -#7} ^4 114 ^4 ^4^* ^*>44*fl 4^ iSJEL 

^4 iHM 14 Jl^&4 4^1 (n+l)«i^ 14 4^*Rr 3* 

. - .. ^ 4^4 44, ^44 124 ^o} 3=^44 n^i^f) 14 ^-i^t4 43J *8\tf°\ 

.. (n-l)»i^ 14 ^.i^r-i- 4^Kr 4^ tiling ^^tb4. 

<66> s. 4^4^ SH14 4^tt -H^r <t4 IHJ-i: 4^$i4-. fl, f2, f34 bl, b2^ 

4^ ^ 1 y o Vi & wl^^l 4--g-4*r ^jel^ A4i &4 43! *)4 44\H 

3M4. 4 SJ=3-£ tfl^^^-S. ^134 ^44^ ^4 

A^o. n]-^^ A] 44 n> ^}T£ 4*1*1^ S-^ £^4 £4^* ^4^1 44- 
ZL^JL 1^ 4^1*1^ £4^^T v}^}^ ^.^j-4. ZL&l^L ^4 E 1>m ^ 

3=4 ^4^r ^1^4 #^4 ^444^ ^4tt4. 
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<67> JE 5^ 4€- ^0]^i Bj-Tjl tfj^ofl tflSfl ^i^^^r W*>fe 51*=^ ^ 

^ ^13*1 a] 3.3 4 -of^-i; ^ 44 ^ £ 5a^r 

til ill-, £ 5b^r ^ y o V ^ WlJEl- Z|-Zj- 44\H4. 
<68> £ 5a°fl 44 ^ol, ^ 4^ LSP ^4 p# 711 

AHjRr ^ (S100) ^ ( ^ ^ r=p _ p .^. ^a>^ 4^(S110)4, ^ i# 0J1S S?l 
2}-*}^ 4^(S120)4, r n+ i4 C j+ i 6>n ^l 3.7)% wlJl 4^Hr 4*3 (S130)4, #7] 4^ 
(S130HH r n+ i^l 3.71 7> C j+ i 6 , n iL4 ^ ^-f i« 64^#*J ^7}X\f)^ 4*3 

(S140)4, r n+1 3l ^7l7> Cj +16>n ^ €■ ^ i# ^i^m 4^(S150)4, ^^r j 

1- €<r ^ i &JlsL iM^-SRr 4*3(S160)4, r n+ i^ 3714 C j+ i 6>n ^ 

3.711- tiliS 4^(S170)4, ^"71 43(S170)«1H r n+ i4 3.7)7} C j+ i 6(n ^-4 ^ 

^ ^ j# 16^^ ^7>a1 71 ^ 4*3(S180)4, r n+ i^l 3.71 71- Cj+ie.n^ ^ 3 

-f ^ j» ^SRr 4^(S190)4, ^ k# ^ ^ j ^0.5. 2,7} S\- 

. . ^ 4^(S200)4, r n+ i^l 3.71^ C k+4) n^| 37l# tils 4^Hzr 4*<KS210)4, ^-71 
4*J(S210HH r nn ^ 37l7> C k+4 , n £-4 *b8- 3* ^ k» 4 ^7>a| 7^ 4^ 

(S220)4, r n+ i^ a.7171- C k+4(n iL4 €■ ^ k» 7-1 ^Rr 4*3(S230)4, ^^r m» 

#71 7-1^ ^ k 2L7l5H5}^ 4*3(S240)4, r nn 4 3714 Qn+i.n^ 

» «1H ##SRr 4*3(S250)4, #71 4^(S250)<>1H r nn 4 3.7l7f Qn+i.n^ ^ ^ 
-f £^ ml- #7>A]7l^ 4*cKS260)4, r n+ i^l 3 7l7> Qn+i.niL^ €■ ^-f ^ 

m+1^- T^SRr 4*J(S270)4, #7l 4^«-ir ^ 31^ m+1^: a^^o.^. 
4^(S280)^-S. ^^4. 

<69> £ 5b ofl £A]^ W>4 ^-O] ( ^^gs>^ 4^-8: LSP p» 711 
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iiVSRr 4^(S300)4, HfTjl «3)Ei r=p-^'^r 3l^Rr 4^ (S3 10) 4, ^ i» 2575. ^ 
7l5|-^ 4^(S320)4, r n _i4 Cj-ie.n^ ^1* «1 in ^i&S}^- 4^(S330)4, #7l 4 
3KS330HH r n _i^ 3.7)7} Cj-ie.n^ 4^ ^ it 64^^ #^l7lb 4*3 

(S340)4, r n -i4 EL7}7} Cj-i 6 , n JiL4 €■ ^ i« ^^>^ 43KS350)4, ^ j 

# ^7) 7^*1 ^ i &iLsL ^ls^Kr 4*cKS360)4, r n _!^ 3714 Cj-i 6;n ^ 

3.711- «ljE :&#*Hr 4*cKS370)4, ^ 4*cKS370)<>lH r n -i^ 37l7> Cj-i6, n ^-4 3" 
^ ^-f j# 16 ^d^lfe- 4^(S380)4, r n _!^ 37] 7} Cj-je^-a.^ €- ^ 

-f j» *1#*Kr 4^(S390)4, ^ k# ^ #7] 7^^ ^ j ^OJ- 2,-712)- 

4^)(S400)4, r n -i4 3.7)4 C k - 4>n ^ 37l# *)HL ^is}^ 4^(S410)4, #7] 
43(S410)<*IH r n -i4 371 7> C k - 4>n Ji4 ^ ^ k» 4 71 ^ 4^§ 

(S420)4, r n -i^l 37l7> C k - 4 , n £-4 €■ ^ k# *1#*Rr 4^(S430)4, ^ m» 

^71 ^ k S^S 2:71 4^(S440)4, r n -i4 3714 C-l.n^ 371 » «1 

32 ^SHr 4^(S450)4, #7] 4^(S450H-*1 r n -i^ 3.7l7> Cn-i^iH} ^-f ^ 

^ m» 1?}^ #^*)7}^ 4^(S460)4, r n -iSl 37l 7} Qn-i^a.^- ^ ^-f ^ m-1* 
T^SKr 4^(S470)4, ^-71 4^1:^ 31 ^€ m-1^- #^J1S ^^Rr 4^ 

(S480)^.S. ^^4. 

<7o> jl#£4 # 7 l 4^«°fl 4*11 ^*fl*l *1^4 H-^H 43) ^47> 
^*)1^14. ^-sl3, ^nHJ* «liEAi ^ w}*)) 3H.^-o]) cfl^A-i^ <^w c ^ til mi- ^i $£o_ 

#^°1 256^1 ^4. 
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<71> o]#SJ ^^oflAi <g ^ oj^- tlf^ ^o], ^- ^eflo} G. 723. 1^1 Bj-^i «)Bls)- 

rfl^l^S ^^-ol LSP 7\}^2] <>l-g-^ ^> 

31 -tf:^ ^-^1^14. 
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11 

^^Isl- ^*Rr LSP Tfl^ 3.^ -9.^-5] 

n^$^r #o]^ Wj-^ofl <&0]^, 

LSP ^l^af^sq- ofl^^sl oflei 3=^4 LSP 31^^ DC^£- ^*|Ei 

^-71 All l^HHH o]l s=«3jEi4 LSP n^r&2] DC^£- ^^H}^ ^ nisi- 

—3- ^s)^ ^8-2.3. §m ^ -¥-31^-71 °1 LSP -22= -^--i; 

I^t 2 ^ 2] 

3^ l°fl 5fl<H*1. #7l ^ 14^ LSP ^nqe^ ^5Rr All 1 

#314, 

ofl&l ^JEL^s}- LSP Tll^&sl DC^^r ^^^1^44 ^ ^s}^ *fl 2^^1 4, 
^7] a>4 ^ ol-g-^H 7l^ ^ 71^ 32=^- <?] ^ 

^ *fl 3^)5. ^3£r ^SLS. ^ ^2}-7l^ LSP ^ ^ JL4=- 

22-16 
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l^tt 3] 

91°]*], *fl 2^£r -$7] Z\] lSf^ojl^ ^>-§-5]^ <H1&| isLEl^E-IS}- 

LSP 711^^ DC^^- 3§^^}e^^ ^ ^ 7 ]^g- Tfl^ *»Mt]. Afil-Tll Til 

;Afl iSIl^t- ^ *}±r ?A^r *Hr ^ ^S}-7l^ LSP JL^f 

^[3^3" 4] 

SU 0 ^, ^71 | 3 ^5L°1 ^€ 37fl^ Z}- SS.^-oflAi 

^ *l] 2^711 S. ^S]^ ^^r ^-^AS ^ ^ ^-SLs\-7]9] LSP S=^-g: ^ -^^r 

* ^ ^*Hr ^3*Kr 3^- ^1 o_jiL ^ -g-^ 

jL2}-7l<a] LSP ^3=^ ^ ^ 
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IS- 1] 

LSP d|B] 



-re 



Pdc 



SVQ 



1*} 



+ 

Pdc 



[-£ 2] 



LSP ^ r 

"5 &T 



SVQ 



+ T 



1*> 



^P 



" Pdc 
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3] 



p-p'.^r r* 

I 



S10 









A>-g-^fe ^ 151 ^*1 













ma 








°l-8-*H E t , n # 










23 



S20 



S30 



S40 



S50 



S60 



S70 
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[5L 4] 



Codebook 
Target 

r 0 = p„- p' n 



DC 



l=i 

1=2 
1=3 



37B^ * ^3 



m=0 (Dim. =3) m=l (Di m. =3) 
\/ 



=2 (Dim. =4) 



1=256 



n=0 


n=l 


n=2 


n=3 


n=4 


n=5 


n=6 


n=7 


n=8 


n=9 


/ fl 




\/f3 


WM 
mm. 




























HI 












m 

WW, 








iii 
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[S. 5a] 
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•a 

«|(U 











o 
o 
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a> ■ 
o 
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' "V \ 
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